IN THE CLAIMS : 

Please c^aicel Claims 4 to 12, 16, 19 to 56 and 66 without prejudice to or 
disclaimer of the subject matter recited therein. 

Please amend Claims 1 to 3, 13 to 15, 17, 18, 57 to 59 and 61 to 65, and add 
new Claims 67 to 93 to read as follows. A marked-up copy of Claims 1 to 3, 13 to 15, 17, 
18, 57 to 59 and 61 to 65, showing the changes made thereto, is attached. Note that all 
claims currently pending in this application, including those not presently being amended, 
have been reproduced below for the Examiner's convenience. 



1. (Amended) A vibration member comprising: 
^ ' an elastic member including a driving portion: and 

an electro-mechanical energy conversion element in contact with said elastic 
member, said electro-mechanical energy Conversion element having a plurality of 
electrodes formed by a polarization process of said electro-mechanical energy conversion 
element, and a modulus of elasticity profile generated by the polarization process, where 
application of an alternating signal to said electro-mechanical energy conversion element 
generates a plurality of vibrations in said elastic member, and where a combination of the 
plurality of vibrations generates a driving vibration in said driving portion, 

wherein a rigidity of k portion of said elastic member located between said 
plurality of electrodes is set larger man a rigidity of other portions of said elastic member 
so as to offset differences in the irpdulus of elasticity profile generated by the polarization 
process of said electro-mechanical energy conversion element. 



2. (Amended) A vibration member comprising: 
an elastic member including 



an electro-mechanical ener 



ig a driving portion; and 

rgy conversion element in contact with said elastic 
member, said electro-mechanical energy conversion element having a plurality of 
electrodes formed by a polarization process of said electro-mechanical energy conversion 
element, and a modulus of elasticity profile generated by the polarization process, where 
application of an alternating signal to said electro-mechanical energy conversion element 
generates a plurality of vibrations in said elastic member, and where a combination of the 
plurality of vibrations generates a driving vibration in said driving portion, 

wherein a cross-sectional area of a portion of said elastic member located 
between said plurality electrodes is set larger that a cross-sectional area of other portions of 
said elastic member so as to offset differences in the modulus of elasticity profile generated 
by the polarization process of said electro-mechanical energy conversion element. 

3. (Amended) A vibration member comprising: 



an elastic member inc 
an electro-mechanica 



uding a driving portion; and 

energy conversion element in contact with said elastic 
member, said electro-mechanical energy conversion element having a plurality of 
electrodes formed by a polarization process of said electro-mechanical energy conversion 

profile generated by the polarization process, where 
o said electro-mechanical energy conversion element 
said elastic member, and where a combination of the 



element, and a modulus of elasticity 
application of an alternating signal 
generates a plurality of vibrations in 



plurality of vibrations generates a diiving vibration in said driving portion, 
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wherein a density of a portion of said elastic member located between said 
plurality of electrodes is set higher than a density of other portion of said elastic member so 
as to offset differences in the modulus of elasticity profile generated by the polarization 
process of said electro-mechanical energy conversion element. 



comprising: 



13. (Amended) A vibration member having an annular or disc shape, 



an elastic member including a driving portion, and having an annular or disc 



shape; and 

an electro-mechanical energy conversion element having an annular shape 
and bonded to one surface of said elastic member, said electro-mechanical energy 
conversion element having a plurality of electrodes formed by a polarization process of 
said electro-mechanical energy conversion element, and a modulus of elasticity profile 
generated by the polarization processi where application of an alternating signal to the 
electro-mechanical energy conversion element generates a plurality of vibrations in said 
elastic member, and where a combination of the plurality of vibrations generates a driving 
vibration in said driving portion, 

wherein a rigidity of la portion of said elastic member located between said 
plurality of electrodes is set larger than a rigidity of other portion of said elastic member so 
as to offset differences in the modulus of elasticity generated by the polarization process of 
said electro-mechanical energy conversion element. 
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14, (Amended) A vibratio™ member having an annular or disc shape, 



comprising: 

an elastic member including driving portion, and having an annular or disc 

shape; and 

an electro-mechanical energ^ conversion element having an annular shape 
and bonded to one surface of said elastic member, said electro-mechanical energy 
conversion element having a plurality of electrodes formed by a polarization process of 
said electro-mechanical energy conversion element, and a modulus of elasticity profile 
generated by the polarization process, Where application of an alternating signal to said 
electro-mechanical energy conversion element generates a plurality of vibrations in said 
elastic member, and where a combination of the plurality of vibrations generates a driving 
vibration in said driving portion, 

wherein a cross-sectioftal area of a portion of said elastic member located 
between said plurality of electrodes h\ set larger than a cross-sectional area of other 
portions of said elastic member so as to offset differences in the modulus of elasticity 



profile generated by the polarization 
element. 



process of said electro-mechanical energy conversion 



15. (Amended) 



A vibration member having an annular or disc shape, 



comprising: 



an elastic member including a driving portion, and having an annular or disc 



shape; and 



an electro-mechanical energy conversion element having an annular shape 
and bonded to one surface of said elastic member, said electro-mechanical energy 
conversion element having a plurality of electrodes formed by a polarization process of 
said electro-mechanical energy conversion element, and a modulus of elasticity profile 
generated by the polarization process, where application of an alternating signal to the 
electro-mechanical energy conversion element generates a plurality of vibrations in said 
elastic member, and where a combination of the plurality of vibrations generates a driving 
vibration in said driving portion, 

wherein a density of a bortion of said elastic member located between the 
plurality of electrodes is set higher than a density of other portions of said elastic member 
so as to offset differences in the modulus of elasticity profile generated by the polarization 
process of said electro-mechanical energy conversion element. 



17. (Amended) I A vibration member comprising: 
an elastic member including plural elastic member portions and a driving 

portion; and 

an electro-mechanfical energy conversion element held and fixed between 
said plural elastic member portions, said electro-mechanical energy conversion element 
having a plurality of electrodes formed by a polarization process of said electro-mechanical 
energy conversion element, and a modulus of elasticity profile generated by the 
polarization process, where appljcation of an alternating signal to said electro-mechanical 
energy conversion element generates a plurality of vibrations in said elastic member, and 



( 



where a combination of the plurality of vibratipns generates a driving vibration in said 
driving portion, 

wherein a rigidity of a portioA of said elastic member located between the 
plurality of electrodes polarized in directions different from each other is set larger than a 
rigidity of other portion of said elastic member so as to offset differences in the modulus of 
elasticity profile generated by the polarization process of said electro-mechanical energy 
conversion element. 



18. (Amended) A wbration member comprising: 
an elastic member including plural elastic member portions and a driving 

portion; and 

an electro-mechanica| energy conversion element held and fixed between 
said plural elastic member portions, [said electro-mechanical energy conversion element 
having a plurality of electrodes formed by a polarization process of said electro-mechanical 
energy conversion element, and a modulus of elasticity profile generated by the 
polarization process, where application of an alternating signal to said electro-mechanical 
energy conversion element generates a plurality of vibrations in said elastic member, and 
where a combination of the plurality of vibrations generates a driving- vibration in said 



driving portion, 

wherein a portion 
electrodes polarized in directions 



of said elastic member located between said plurality of 
different from each other is cut out so as to offset 
differences in the modulus of elasticity generated by the polarization process of said 
electro-mechanical energy conversion element. 
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57. (Amended) A vibration wave driving apparatus including said 
vibration member according to claim 1 and a contact member in press contact with said 
vibration member and movable relative tq said vibration member by the driving force of 
said driving portion. 

58. (Amended) A vibration wave driving apparatus including said 
vibration member according to claim 2 and a contact member in press contact with said 
vibration member and moveable relative to said vibration member by a driving force of 
said driving portion. 

59. (Amended) A vibration wave driving apparatus including said 
vibration member according to claim 3 and a contact member in press contact with said 
vibration member and moveable relative to said vibration member by a driving force of 
said driving portion. 



60, (Amended) A vibration wave driving apparatus including said 
vibration member according to claim 15 and a contact member in press contact with said 
vibration member and moveable relative to said vibration member by a driving force of 
said driving portion. 



61. (Amended^ 
vibration member according to cljaim 



A vibration wave driving apparatus including said 
13 and a contact member in press contact with said 
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vibration member and moveable relative to said vibration member by a driving force of 
said driving portion. / 

62. (Amended) A vibration /wave driving apparatus including said 
vibration member according to claim 14 and a/contact member in press contact with said 
vibration member and moveable relative to said vibration member by a driving force of 
said driving portion. / 

63. (Amended) A vibration wave driving apparatus including said 
vibration member according to Claim 1 and. a contact member in press contact with said 
vibration member through a fluid, said contact member being moveable relative to said 
vibration member by a driving force of smd driving portion. 

64. (Amended) A vibration wave driving apparatus including said 
vibration member according to Claim 13 and a contact member in press contact with said 
vibration member through a fluid, said contact member being moveable relative to said 
vibration member by a driving force on said driving portion. 

65. (Amended) A pbration wave driving apparatus including said 
vibration member according to Claim 14 and a contact member in press contact with said 
vibration member through a fluid, said contact member being moveable relative to said 
vibration member by a driving force/ of said driving portion. 
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-67. (New) A vibratidn 
electrodes have different directions of p 



member according to Claim 1, wherein adjacent 
Dlarization. 



68. (New) A vibration member according to Claim 2, wherein adjacent 
electrodes have different directions of polarization. 



69. (New) Avibrai 
electrodes have different directions of 



ion member according to Claim 3, wherein adjacent 
polarization. 



plurality of electrodes are formed by 
conversion element. 



70. (New) A vibration member according to Claim 1, wherein the 



polishing and dividing said electro-mechanical energy 



71 . (New) A vibration member according to Claim 2, wherein the 
plurality of electrodes are formed by polishing and dividing said electro-mechanical energy 
conversion element, 

72. (New) A vibijation member according to Claim 3, wherein the 
plurality of electrodes are formed b)[ polishing and dividing said electro-mechanical energy 
conversion element. 



73. (New) A vibration member according to Claim 1, wherein said 
electro-mechanical energy conversion element is formed by a plurality of elements. 
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74. (New) A vibration member according to Claim 3, wherein said 
electro-mechanical energy conversion element isjformed by a plurality of elements. 

75. (New) A vibration membfer according to Claim 2, wherein said 
elastic member has a plurality of grooves for enlarging displacement of said driving 
portion, and a groove for enlarging displacement located between said plurality of 
electrode is set shallower than other of the plurality grooves for enlarging displacement. 

76. (New) A vibration member according to Claim 3, wherein said 
elastic member is made of a material having pores, and a number of the pores in a portion 
of said elastic member located between saicf plurality of electrodes is set less than that in 
other portions of said elastic member. 

77. (New) A vibration Aiember according to Claim 3, wherein said 
elastic member is made of a material havimg pores, and the pores in a portion of said elastic 
member located between said plurality of (electrodes are impregnated with a material 
having melting point which is lower thanjthat of the other material of said elastic member. 



78. (New) Avibratiofi 
adjacent electrodes have different direct: 



member according to Claim 13, wherein 
ons of polarization. 



79. (New) A vibration member according to Claim 14, wherein 
adjacent electrodes have different directions of polarization. 
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80. (New) A vibration member (according to Claim 15, wherein 
adjacent electrodes have different directions of polarization. 

81. 

plurality of electrodes 
conversion element. 

82. 

plurality of electrodes 
conversion element. 

83. 

plurality of electrodes 
conversion element. 

84. (New) A vibratioh member according to Claim 13, wherein said 
electro-mechanical energy conversion element is formed by a plurality of elements. 

85. (New) A vibration member according to Claim 15, wherein said 
electro-mechanical energy conversion Element is formed by a plurality of elements. 

86. (New) A vibrajion member according to Claim 14, wherein said 
elastic member has a plurality of grooves for enlarging displacement of said driving 
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(New) A vibration member according to Claim 13, wherein the 
are formed by polishing apd dividing said electro-mechanical energy 



(New) A vibration member according to Claim 14, wherein the 
are formed by polishing and dividing said electro-mechanical energy 



(New) A vibration member according to Claim 15, wherein the 
are formed by polishing and dividing said electro-mechanical energy 



portion, and a groove for enlarging displacement located between said electrodes is set 
shallower than other grooves for enlarging displacement. 

87. (New) A vibration member according to Claim 15, wherein said 
elastic member is made of a material having pores, and a number of pores in a portion of 
said elastic member located between said plurality of electrodes is set less than that in other 
portions of said elastic member. 

88. (New) A vibration/member according to Claim 15, wherein said 
elastic member is made of a material having pores, and the pores in a portion of said elastic 
member located between said plurality c«F electrodes are impregnated with a material 
having a melting point which is lower than that of other material of said elastic member. 

89. (New) A vibration member according to Claim 13, wherein said 
electro-mechanical energy conversion element has a plurality of electrodes provided in a 
peripheral direction, and a width in a jadial direction of a portion between the plurality of 
electrodes is set larger than that of an electrode. 



90. (New) A vibjation member according to Claim 14, wherein said 
electro-mechanical energy conversion element has a plurality of electrodes provided in a 



peripheral direction, and a width in 



a radial direction of a portion between the plurality of 



electrodes is set larger than that of an electrode. 
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91. (New) A vibration member comprising 



an elastic member including a 



iving portion, and having an annular or disc 



shape; and 



an electro-mechanical energy Conversion element having an annular shape 
and bonded to one surface of said elastic member, said electro-meQhxinical energy 

f f 

conversion element having a plurality of eleptrodekjFonned by a polarization process of 
said electro-mechanical energy conversion iblement, and a modulus of elasticity profile 
generated by the polarization process, whefre application of an alternating signal to said 
electro-mechanical energy conversion element generates a plurality of vibrations in said 
elastic member, and a combination of th(f plurality of vibrations generates a driving 
vibration in said driving portion, 

wherein a rigidity of a portion of said elastic member adjacent to a portion 
located between said plurality of electrodes is set larger than a rigidity of other portions of 
said elastic member so as to offset differences in the modulus of elasticity profile generated 
by the polarization treatment of said electro-mechanical energy conversion element. 



shape; and 



92. (New) A vibration member comprising: 

an elastic member including a driving portion, and having an annular or disc 
an electro-mechanical Energy conversion element having an annular shape 



and bonded to one surface of said elasjtic member, said electro-mechanical energy 
conversion element having a plurality of electrodes<formed by a polarization process oft 
said electro-mechanical energy conveifeion element, and a modulus of elasticity profile 
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generated by the polarization process profile, where application of an alternating signal to 
said electro-mechanical energy conversion /element generates a plurality of vibrations in 
* said elastic member, and a combination ofjthe plurality of vibrations generates a driving 
vibration in said driving portion, 

wherein a cross-sectional Jkrea of a portion of said elastic member adjacent 
to a portion located between said plurality of electrodes is set larger than that of other 
portions of said elastic member so as tof offset differences in the modulus of elasticity 
generated by the polarization process qf said electro-mechanical energy conversion 
element. 

93. (New) A vibration member according to Claim 92, wherein said 
elastic member has a plurality of grooves for enlarging displacement of said driving 
portion, and a groove for enlarging displacement located between said plurality of 
electrodes is set shallower than othej grooves for enlarging displacement.-- 



REMARKS 

The claims now pending in the application are Claims 1 to 3, 13 to 15, 17, 
18, 57 to 65 and 67 to 93, the independent claims being Claims 1 to 3, 13 to 15, 17, 18, 91 
and 92. Claims 4 to 12, 19 to 56 and 66 have been cancelled. Claims 1 to 3, 13 to 15, 17, 
1 8 and 57 to 65 have been amended. 

In the Official Action dated August 2, 2001, Claims 1 to 66 were rejected 
under 35 U.S.C. § 102 (a), as anticipated by U.S. Patent No. 5,134,333 (Atsuta), U.S. 
Patent No. 5,298,829 (Tsukimoto) and U.S. Patent No. 5,300,850 (Okumura). 
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Reconsideration and withdrawal of the rejections respectfully are requested in view of the 
above amendments and the following remarks. 

The rejections of the claims over the cited art respectfully are traversed. 
Nevertheless, without conceding the propriety of the rejections, Claims 4 to 12, 16 and 19 
to 56 have been canceled and Claims 1 to 3, 13 to 15, 17, 18 and 57 to 65 have been 
amended more clearly to recite various novel features of the present invention, with 
particular attention to the Examiner's comments. Support for the proposed amendments 
may be found in the original application. No new matter has been added. 

The present invention relates to a novel vibration wave driven motor. As 
described in greater detail in the present application, a modulus of longitudinal elasticity of 
a portion of the vibration modulus located between electrodes formed in an electro- 
mechanical energy conversion element is smaller than that of the electrode portion due to 
the influence of the polarization process if adjacent electrodes are polarized in opposite 
directions. In a case where adjacent electrodes are polarized in the same direction, since 
the thickness of the portion between the electrodes is thinner than that of other portions due 
to polishing, or if adjacent electrodes are respectively formed by distinct elements, than the 
modulus of longitudinal elasticity thereof also becomes smaller than in other portions. 
Differences in the modulus of elasticity causes unevenness of vibration and amplitude, and 
driving efficiency deteriorates. 

The present invention, as recited in Claims 1 to 3 and 13 to 15, overcomes 
this drawback. In order to offset differences in the modulus of elasticity profile created by 
a polarization process of the electro-mechanical energy conversion element, the present 
invention discloses a vibration member in which 1) a rigidity of a portion of the elastic 
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member located between electrodes is set larger than a rigidity of other portions of the 
elastic member, 2) a cross-sectional area of a portion of the elastic member located 
between electrodes is set larger than the cross-sectional area of other portions of the elastic 
member, or 3) a density of a portion of the elastic member located between electrodes is set 
higher than the density of other portions of the elastic member. In this manner, unevenness 
of vibration and amplitude may be prevented. 

In a vibration member in which an electro-mechanical energy conversion 
element is held and fixed between plural elastic member portions of an overall elastic 
member, the modulus of elasticity profile of the vibration member also varies due to a 
polarization process. As a result, vibration and amplitude between a bending vibration 
excited between electrodes of the same direction of polarization and a bending vibration 
excited between electrodes having opposite directions of polarization become uneven. 

The present invention, as recited in Claim 17 and 18, overcomes this 
drawback. In order to offset differences in the modulus of elasticity profile generated by 
the polarization process, the vibration member is arranged such that 1) a rigidity of a 
portion of the elastic member located between electrodes having a different direction of 
polarization is set larger than the rigidity of other portions of the elastic member, or 2) a 
portion of the elastic member located between electrodes having a different direction of 
polarization is cut out. 

Applicant submits that the prior art fails to anticipate the present invention. 
Moreover, Applicants submit that there are differences between the subject matter sought 
to be patented and the prior art, such that the subject matter taken as a whole would not 
have been obvious at the time the invention was made to one of ordinary skill in the art. 
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Each of the Atsuta '333 patent, the Tsukimoto '829 patent and the Okumura 
'850 patent discloses an elastic member having a portion in which a rigidity is different 
from that of other portions of the elastic member. However, Applicant submits that none 
of these references discloses or suggests at least the above described features of the present 
' invention. Rather, each of these references discloses a portion having a rigidity different 
from the rigidity of other portions, where the different rigidity portion is provided every 
one half wavelength of a noise producing vibration. That is, each of the points of different 
rigidity is located at a harmonic node point so as to dampen or attenuate noise. 

For the above reasons, Applicant submits that independent Claims 1 to 3, 13 
to 15, 17 and 18 are allowable over the cited art. 

Claims 57 to 65 depend from Claims 1 to 3, 13 to 15, 17 and 18, 
respectively, and are believed allowable for the same reasons. Moreover, each of these 
dependent claims recites additional features in combination with the features of its 
respective base claim, and is believed allowable in its own right. Individual consideration 
of the dependent claims respectfully is requested. 

Newly presented Claims 67 to 93 have been added to provide Applicant 
with an additional scope of protection commensurate with the disclosure. No new matter 
has been added. Individual consideration of Claims 67 to 93 respectfully is requested. 

Applicants believes that the present Amendment is responsive to each of the 
points raised by the Examiner in the Official Action, and submits that the application is in 
allowable form. Favorable consideration of the claims and passage to issue of the present 
application at the Examiner's earliest convenience earnestly are solicited. 
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Applicant's undersigned attorney may be reached in our Washington, D.C. 
office by telephone at (202) 530-1010. All correspondence should continue to be directed 
to our below listed address. 



Respectfdiy'^ubmitted" 




Registratioi 



FITZPATRICK, CELL A, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212) 218-2200 



CPW\gmc 

DC_MAIN79294vl 
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